Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.054; wR factor = 0.090; data-to-parameter ratio = 16.0. organic compounds o1728 Sun et al.
The asymmetric unit of the title compound, C 10 H 15 NOS, contains two independent molecules with similar conformations. In the crystal, molecules are linked in a head-to-tail fashion by N-HÁ Á ÁO hydrogen bonds into chains running along the b axis. The absolute configuration was assigned on the basis of known chirality of the parent compound.
Related literature
For the structures of related N-alkyl and N-aryl alkanesulfinamides, see: Datta et al. (2008 Datta et al. ( , 2009a Datta et al. ( ,b, 2010 ; Sun et al. 
Data collection
Aglenet Xcalibur Eos diffractometer Absorption correction: multi-scan (CrysAlis PRO; Agilent, 2011) T min = 0.987, T max = 1.000 6065 measured reflections 3993 independent reflections 2503 reflections with I > 2(I) R int = 0.025 Refinement R[F 2 > 2(F 2 )] = 0.054 wR(F 2 ) = 0.090 S = 0.98 3993 reflections 249 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.26 e Å À3 Á min = À0.26 e Å À3 Absolute structure: Flack (1983), 1390 Friedel pairs Flack parameter: À0.09 (9) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x À 1 2 ; Ày À 5 2 ; Àz; (ii) Àx À 1 2 ; Ày À 2; z þ 1 2 .
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al., 2009); software used to prepare material for publication: OLEX2.
their use as chiral auxiliaries or precursors for the synthesis of a broad family of pharmaceutical agents. As a contribution to this research field, the X-ray crystallographic study of the title compound ( Fig. 1) is reported herein. A number of related (R)-N-(3-methoxyphenyl) tert-butanesulfinamides, (R)-N-(4-biphenyl) tert-butanesulfinamide, N-aryl alkanesulfinamides and N-alkyl alkanesulfinamides have been reported recently (Datta et al., 2008 (Datta et al., , 2009a (Datta et al., , 2009b (Datta et al., , 2010 Sun et al., 2012a , 2012b Zhang et al., 2012 Sato et al., 1975; Schuckmann et al., 1978; Ferreira et al., 2005) .
In the title compound, the value of the N-C(aryl) bond (N1-C1 = 1.403 (4) Å; N2-C11 = 1.403 (4) Å) is considerably shorter than those typically found in N-alkylsulfinamides (1. 470-1.530 Å; Sato et al., 1975; Schuckmann et al., 1978; Ferreira et al., 2005) , suggesting a significant delocalization of electrons over the nitrogen atom and the benzene ring. In the crystal structure, the molecules are linked into chains parallel to the b axis by intermolecular N-H···O hydrogen bonds ( Fig. 2 ; Table 1 ).
Experimental
A oven-dried ground test tube, which was equipped with a magnetic stir bar and fitted with a rubber septum, was charged with (S)-tert-butanesulfinamide (0.121 g, 1.0 mmol), Pd 2 (dba)3 (0.018 g, 0.02 mmol), tBu-XPhos (0.0212 g, 0.05 mmol) and NaOH (0.08 g, 2 mmol). The vessel was evacuated and backfilled with argon (this process was repeated a total of 3 times) and then phenyl bromide (1.3 mmol), toluene (10 ml) and degassed water (0.3 ml) were added via syringe. The solution was stirred at 90° for 20 h. The reaction mixture was then cooled to room temperature, quenched by water, and extracted with ethyl acetate (2 × 20 ml). The organic layer was combined, dried over anhydrous sodium sulfate and filtrated. The filterate was condensed under vacuum. The residual was purified with silica gel column chromatography with a solution of petroleum ether/ethyl acetate (5:1 v/v) as an eluent to give a white solid (0.167 g, yield 86%). A test tube containing the eluate (petroleum ether/ethyl acetate (5:1 v/v) was covered with a piece of filter paper and placed 129.1, 122.4, 117.9, 56.3, 22. 3. IR (KBr), ν (cm -1 ): 3452, 3145, 2961, 2889, 1598, 1495, 1412, 1363, 1287, 1236, 1053, 887, 751 . ESI-MS (negative mode), m/z = 196 [M-H] -.
Refinement
The N-bound H atoms were located in a difference Fourier map and refined freely. All other H atoms were positioned geometrically and refined using a riding model, with C-H = 0.93-0.96 Å, and with U iso (H) = 1.2U eq (C) or U iso (H) = 1.5U eq (C) for methyl H atoms. The absolute configuration was assigned on the basis of known chirality of the parent (S)- tert-butanesulfinamide compound.
Computing details
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009 ).
Figure 1
The molecular structure of the title compound, with 50% probability displacement ellipsoids for non-H atoms. Special details Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 −0.63522 (11 Geometric parameters (Å, º) S1-O1 1.479 (2) C9-H9B 0.9600 S1-N1 1.634 (3) C9-H9C 0.9600 S1-C7 1.832 (4) C10-H10A 0.9600 S2-O2 1.494 (2) C10-H10B 0.9600 S2-N2 1.654 (3) C10-H10C 0.9600 S2-C17 1.831 (4) C11-C12 1.378 (4) N1-H1 0.80 (3) C11-C16 1.397 (4) N1-C1 1.403 (4) C12-H12 0.9300 N2-H2 0.83 (2) C12-C13 1.379 (5) N2-C11 1.403 (4) C13-H13 0.9300 C1-C2 1.370 (4) C13-C14 1.365 (5) C1-C6 1.381 (4) C14-H14 0.9300 C2-H2A 0.9300 C14-C15 1.368 (5) C2-C3 1.382 (5) C15-H15 0.9300 C3-H3 0.9300 C15-C16 1.368 (5) C3-C4 1.370 (5) C16-H16 0.9300 C4-H4 0.9300 C17-C18 1.519 (4) C4-C5 1.356 (5) C17-C19 1.509 (4) C5-H5 0.9300 C17-C20 1.526 (4) C5-C6 1.381 (5) C18-H18A 0.9600 C6-H6 0.9300 C18-H18B 0.9600 C7-C8 1.537 (4) C18-H18C 0.9600 C7-C9 1.521 (4) C19-H19A 0.9600 C7-C10 1.520 (4) C19-H19B 0.9600 C8-H8A 0.9600 C19-H19C 0.9600 C8-H8B 0.9600 C20-H20A 0.9600 C8-H8C 0.9600 C20-H20B 0.9600 C9-H9A 0.9600 C20-H20C 0.9600
